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1.0 INTRODUCTION

1.1 SITE DESCRIPTION
1.1.1 Site Name and Description

Rocky Flats Environmental Technology Site (RFETS), a 6,550 acre industrial reservation is
located in northern Jefferson County, Colorado. RFETS lies on two major geological units:
unconsolidated surficial units (Rocky Flats Alluvium, various terrace alluvia, valley fill alluvium,
and colluvium) underlain by Cretaceous bedrock (Arapahoe Formation, Laramie Formation, and
Fox Hills Sandstone). Groundwater moves under confined conditions in surficial and shallow
bedrock units. Additionally, confined groundwater flow occurs in deeper bedrock sandstones.
Surficial soils are predominantly moderately deep to deep, well-drained clay loams of moderate to
low permeability (Final Phase I RCRA Facility Investigation Remedial Investigation, Work Plan
[Alluvial], U.S. Department of Energy, Rocky Flats Office, Golden, Colorado, 29 February
1991).

1.1.2  History of Operation

From the mid-1950s to the present, RFETS has been a government-owned (U.S. Department of
Energy [DOE]), contractor-operated facility that fabricated nuclear weapon components from
plutonium (Pu), uranium (U), and other non-radioactive metals (principally beryllium (Be) and
stainless steel). Plutonium was also recovered in the facility when it reprocessed components after

they were removed from obsolete weapons.

1.2 WASTE STREAM DESCRIPTION

1.2.1 Production Wastes

Radioactive and nonradioactive wastes were generated in the production processes. Plant waste
handling practices involved onsite and offsite recycling of hazardous materials, onsite storage of
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hazardous and radioactive mixed wastes, and offsite disposal of solid radioactive materials at other
DOE facilities. In the past, hazardous, radioactive, and radioactive mixed wastes were stored and
disposed onsite. Primary assessments under environmental remediation programs have identified

some of these storage and disposal locations as potential sources of environmental contamination.
1.2.2 Pollutants/Chemicals

The 903 Pad, located on the south eastern side of the plant, is a portion of Operable Unit No. 2
(OU2) and covers an area 113 meters wide by 120 meters long. In 1958, waste drums were stored
at this location. Contaminated soil was first discovered in 1964 in an area where 210 liter drums of
plutonium-laden lathe coolant oil were stored. The drums contained cutting oil and carbon
tetrachloride contaminated with plutonium and uranium cuttings from nuclear weapons components

machining operations.

By 1968, all of the drums had been removed, processed, and shipped offsite for disposal. The
contaminated area was covered with a pad consisting of successive layers of fill dirt, gravel, and a
final layer of asphalt. The level of contamination in the soil ranged between 2,000 to 300,000
disintegrations per minute (dpm)/100 square centimeters (cm?), with penetration depths of 3 to 20
cm. The plutonium metal was originally deposited as fine metallics. It oxidized into PuO; in the

environment. The average size of the PuOj particles was 0.2 microns (Soil Decontamination

Criteria Report, J. A. Hayden, et al; Rockwell International, November, 1990).
1.2.3 Treatability Study Contaminants of Concern (COC)

For the purposes of this study, seven COC’s were identified by the Colorado Department of
Public Health and Environment (CDPHE) for investigation:

1) Arsenic (As)
2) Barium (Ba)
3) Beryllium (Be)
4) Cadmium (Cd)
5) Chromium (Cr)
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6) Lead (Pb)
7) Selenium (Se)

1.2.4 Programmatic Risk-Based Preliminary Remediation Goals
(PPRGs)

PPRGs for residential soil are from the July 1994 document of the same name. The values are
presented in Table 1.2.4-1. The values are risk-based and, in this case, are calculated for a

residential exposure scenario.

Table 1.2.4-1 Programmatic Preliminary Remediation Goals

Analyte As Ba Be Cd Cr Pb Se
PPRG 3.66 1.92 1.397 1.02 :2.04 Not 1.37
(MG/KG) E-01 E+04 E+02 E-01 E+06 Established] E+03
Vi:4.88
E+03

1The Office of Solid Waste and Emergency Response (OWSER) of the EPA has recommended using
the EPAUptake Biokinetic (UBK) Model as a risk assessment tool to predict blood lead levels when
predicting soil lead cleanup levels at CERCLA/RCRA sites (U.S. Environmental Protection Agency, Don
R. Clay, OSWER, August 29, 1991). When the model is run with EPA's agency-wide lead strategy
benchmarks, an acceptable soil level of approximately 500 ppm is predicted for the level of lead-

cleanup in sail.

1.3 TREATMENT TECHNOLOGY DESCRIPTION

1.3.1 Treatment Process, Description, and Operating Features

A detailed description of the TRU-Clean® Process can be obtained from the March 31, 1993
report entitled, “Plutonium in Soils Treatability Studies Rocky Flats Plant Operable Unit 27, by T.
K. Wenstrand and T. M. Murarik. This report describes all aspects of the Physical Separation
Treatability Test, including operating features, performed by Lockheed Environmental Services
and Technology (LESAT) of Las Vegas, Nevada on OU2 surficial soils which generated the
residues sampled for this treatability study.

Aot
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1.4 Previous Treatability Studies at the Site

In addition to the LESAT Report, another soils treatability study was reported in August, 1994
entitled, “Rocky Flats Plant Soil Treatment Bench-Scale Treatability Studies (Nuclear Remediation
Technologies Division, General Atomics-San Diego, California, GA-C21818). This study
reported on preliminary characterization, flotation/attrition scrubbing tests, and leaching tests.

[ il
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2.0 CONCLUSIONS AND RECOMMENDATIONS

2.1 CONCLUSIONS

This physical separation treatability study investigated the performance of various gravity
concentrating and size separating unit operations that comprise the TRU-Clean® Process. Overall,
the TRU-Clean® process was ineffective in concentrating the seven COCs of interest. The most
likely cause of the ineffectiveness was a lack of differences between the specific gravities of the
COC:s and the bulk of the remaining soil matrix. Although not specifically investigated, the results
strongly indicate that the mineralogical specie were not a variety that were effectively concentrated
using gravity concentrating devices. None of the size separation techniques were sufficiently
effective either.

Overall, this treatability study found that the COCs did not concentrate when subjected to physical
separation techniques. These results strongly imply that the COCs specified for the study were in
the form of naturally occurring minerals. Had the COCs been placed into the environment as the
result of plant operations, they would have probably been in metallic form. Furthermore, if the
COCs had been in metallic form, the physical separation techniques employed here would have
been effective due to the high density of metals versus the bulk soil.

2.2 RECOMMENDATIONS

2.2.1 Mineralogical Investigation

Some mineralogical evaluation of surficial soils is warranted to aid future recommendations with

regard to remediation investigations.
2.2.2 Pilot Study
Previous soils studies have focused on removing radionuclide contamination. Should a pilot plant

study be conducted to remove radionuclides, the recovery of identified mineral COCs could be

accomplished concurrently.

45
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3.0 TREATABILITY STUDY APPROACH

3.1 TEST OBJECTIVES AND RATIONALE

The objective of this study was to determine the ability of the unit operations employed in the
LESAT Treatability Study as a remedial technology for the removal of the seven identified COCs in
the form of elements of unknown mineralogy. The technology had previously been evaluated for
its ability to remove radionuclide contamination from samples of RFETS soil. The rationale for
this study was to expand this investigation to include the mineral COCs. Specifically, this study
was initiated at the request of the CDPHE in correspondence dated February 18, 1994 to
DOE/RFFO.

A Physical Separation Treatability Test was conducted by LESAT of Las Vegas, Nevada. Samples
of soil residues from that test were used for this treatability study. Details of the LESAT Program
can be obtained from the March 31, 1993 Report, “Plutonium in Soils Treatability Studies Rocky
Flats Plant Operable Unit 2,” by T.K. Wenstrand and T.M. Murarik. Since that formal report has
been submitted to the Rocky Flats Field Office (RFFO) (NMH-065-94), it will be used as a
reference, but not quoted in full. However, the Integrated System for Treatability Study diagram
(See Fig. 4.1.7 from the LESAT Report) is reproduced in this report (See Fig. 3.1-1). This
diagram can be used to compare the results presented in the following sections.

Samples were taken of identified feed and product streams to be used for evaluation of the

following physical separation technologies:

¢ Trommel Screen

¢ Spiral Classifier

s Attrition Scrubber

¢ Gravimetric Separator

e Hydrocyclone

* Centrifugal Concentrator

f{} {i"{s
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Figure 3.1-1 Integrated System for Treatability Study
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The multiple gravity separator identified by CDPHE to be analyzed in this study was omitted in the
original LESAT Study. The hydrocyclone, however, was run and is included in this study.

Since the soils residue samples required repacking per RFETS waste procedures, a waste
resampling and repacking plan was developed for this study. The Permacon, a controlled
environmental facility located in Tent 10 on the 903 Pad, was used for this purpose. Samples were
taken of the identified product streams and shipped to an offsite analytical facility for metals

analyses.
3.2 Sampling and Analysis

Sampling was conducted according to RFETS procedures L-3306-A, Waste Characterization
Sampling Procedure Inside the Protected Area (Effective Date 12/11/91); and L-6245-E, Sampling
Procedure for Waste Characterization (Effective Date 4/20/94).

Chemical analyses were conducted by Lockheed Analytical Services (LAS-Las Vegas, Nevada).
EPA Procedure 6010 using Inductively Coupled Plasma (ICP) was used to detect barium,
beryllium, cadmium, and chromium. EPA Procedure 7000, Graphite Furnace Analysis, was used

to detect arsenic, selenium, and lead.

ﬂ} 194,
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4.0 RESULTS AND DISCUSSION
4.1 DATA ANALYSIS AND INTERPRETATION
4.1.1 Analysis of Waste Stream Characteristics

This study focuses on the response of minus 50.8 mm soil to the identified unit operations. The
original LESAT Study blended multiple drums of OU?2 surficial soils to generate a composite feed
material. An analytical aliquot was split out of that composited material. The results of that
analysis represent the waste stream used as feed and investigated for this study. These values are
compared to the PPRGs and the Rock Creek Study data (See Table 4.1.1-1). The Rock Creek
Drainage Background Study is important to the Background Soils Characterization Plan (BSCP)
and this study because it provides comparative values for the COCs.

Samples were collected in 1992 and 1993 from the Rock Creek Drainage Area (the
Rock Creek data set) in the northwest quadrant of the buffer zone of RFETS. This
data was collected in support of the Resource Conservation and Recovery Act
/Comprehensive Environmental Response, Compensation and Liability Act
(RCRA/CERCLA) investigations for OU1 and OU?2 to establish a background soil
chemistry for determining the nature and extent of contamination, and for human
health risk-assessment purposes (Background Soils Characterization Plan,
RFETS/ER-M-94-00022, May 1994). ‘

The LESAT Feed values were consistently below the Rock Creek background values. The values
for beryllium, cadmium, and chromium were an order of magnitude lower. The PPRG for arsenic
at 0.366 MG/KG was an order of magnitude lower than the corresponding LESAT value of 3.5
MG/KG. The beryllium value of 0.63 MG/KG was also higher than the PPRG value of 0.149
MG/KG. The remaining LESAT values were consistently lower than the PPRGs, some were
several orders of magnitude lower. Beryllium had been previously identified as a target
contaminant in soils (Final Treatability Studies Plan [TSP], Section 5.2.1, August 26, 1991).
Arsenic was not identified as a target contaminant in the TSP. When the LESAT Feed material
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from OU2 was compared, it was questioned whether there was a metals COC issue in light of all
values found to be less than background.

Table 4.1.1-1 LESAT Feed, PPRGs, and Rock Creek Study Soil Analyses

Analytes in MG/KG

Description As Ba Be Cd Cr Pb Se
LESAT Feed 35 102 0.63 | 078 8.5 269 | 0.47
PPRG 0.366 | 19020 | 0.149 | 137 | 48801 | 5002 | 13700
Rock Creek3 579 | 1997 | 155 | 135 | 1521 | 37.62 | 0.60

1Value for Cr+6, Value for Cr +3 = 2,040,000
2Value Derived from EPA Uptake Biokenetic Mode! as Described in Footnote 1 of Table 1.2.4-1.
3Table 3-9, Section 3.0, Page 18 of 25, Background Soils Characterization Plan, RFP/ER-M-9400022,

May 1994,

4.1.2 Analysis of Treatability Study Data

Metallic concentrations for the process streams produced as a result of the investigated LESAT unit
operations are shown in Table 4.1.2-1. Consistent with the results presented in Section 4.1.1,
arsenic and beryllium were above their respective PPRGs by up to two orders of magnitude. The
remaining five metal COC were under their respective PPRGs which was also consistent with the
results in Table 4.1.2-1. This data indicated that barium, cadmium, chromium, lead, and selenium
were under their respective PPRGs and were not considered to be COCs. Arsenic and beryllium
concentrations were above their PPRGs, however, when the untreated feed material (i.e., LESAT
Feed) was considered. Arsenic and beryllium COC concentrations were below the background
(Rock Creek) which indicated that arsenic and beryllium were not COCs.

4.1.2.1 Mass Balance for Overall Process—Table 4.1.2.1-1 provides individual metal
mass balances around the overall process flow diagram shown in Figure 3.1-1. It should be noted
that the product mass values shown in Figure 3.1-1 are taken from the LESAT Report.

iy oS
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Table 4.1.2-1 Unit Operations Stream Concentrations

‘|Product] As Ba Be Cd Cr Pb Se
Description Mass-%| MGKG | MGKG | MGKG | MG/KG | MG/KG | MGKG | MGKG
Programmatic Risk-Based 3.66 1.902 1.49 1.37 1:2.04 |Not - |1.37
Preliminary Remediation E-01 E+04 | E-01 E+02 |E+06 |ggti E+03
Goals V1:4.88
E+03

Dry Screen Organic 0.38 62.1 128 0.60 1.4 11.0 56.5 1.3
Dry Screen-Oversize Internal] 59.8 113.3 0.27 0.77 3.0 16.6 0.66

Stream
Dry Screen-Undersize Internal] 61.9 112 0.78 0.80 12.2 37.5 0.90

Stream
Trommel-Oversize 23.8 174 7.4 0.02 0.80 0.99 8.4 225
Trommel-Undersize Internall 61.8 73.2 0.42 0.80 82 55.0 0.78

Stream

Wet Scrn Oversize (>4 Mesh)| 1.02 17.3 58.0 0.31 0.81 6.5 251 228

Hutch 1 Table Concentrate 1.1 17.2 21.3 0.29 0.80 45 377 22.6

Hutch 1 Table Tailing 114 17.3 12.7 0.20 0.80 23 10.9 227

Hutch 2 Table Concentrate 1.72 17.3 145 0.20 0.80 3.3 18.8 227

Hutch 2 Table Tailing 0.58 61.4 74.3 0.38 0.79 10.9 17.0 0.60
Classifier Cleanout (Org) 0.52 174 23.7 0.20 0.80 28 253 225
Classifier Underflow 12.2 17.3 18.5 0.20 0.80 23 8.4 227
Centrifugal Concentrate 9.8 225 191 1.1 1.0 28.8 84.9 227
Hydrocyclone Overflow 6.6 17.2 241 1.5 1.1 34.4 111 226
Hydrocycione Underflow 9.7 17.3 219 1.4 1.3 30.3 93.3 227

Note: In Table 4.1.2-1, the sum of the product streams equals 78.8%. The >50.8 mm material rejected
in the field accounted for 21.1% for a total mass balance of 99.9%.

1The Office of Solid Waste and Emergency Response (OWSER) of the EPA has recommended using
the EPA Uptake Biokinetic (UBK) Model as a risk assessment tool to predict blood lead levels when
predicting soil lead cleanup levels at CERCLA/RCRA sites (U.S. EPA, Don R. Clay, OSWER, August
29, 1991). When the model is run with EPA's agency-wide lead strategy benchmarks, an acceptable

soil-level of approximately 500 ppm is predicted for level of lead-cleanup in sail.

o
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Individual values for metals were calculated by multiplying individual mass values from Figure
3.1-1 with the analytical values provided in Table 4.1.2-1. Those values were summed for a given
metal and then individual percentages were derived for each unit operation (i.e., centrifugal
concentrate). In this way, the overall distribution and behavior of a given metal can be tracked
through the individual unit operations and overall process used in the Lockheed Treatability Study.

Table 4.1.2.1-1 Mass Balance Values in Percent

Product
Description Mass-%| As % Ba% | Be% | Cd% Cr% Pb % Se %
Dry Screen Organic 0.38 1.3 22.8 5.9 13.1 7.9 4.1 03
Trommel Oversize 238 221 0.4 0.1 0 0.5 0.1 0.9
Wet Screen Oversize 1.02 1.0 2.9 1.4 0 2.9 1.1 2.6
Hutch 1 Table Concentrate 1.1 1.0 1.1 0.5 0 21 11.2 38.7
Hutch 1 Table Tailing 114 10.7 0.6 0.2 6] 1.1 0.2 1.1
Hutch 2 Table Concentrate | 1.72 1.6 0.7 0.2 0 1.6 04 1.9
Hutch 2 Table Tailing 0.58 2.0 13.1 2.2 0 4.8 1.2 0.1
Classifier Organic 0.52 0.5 1.2 0.4 0 1.1 05 26
Classifier Underflow 12.2 11.4 0.9 0.3 0 1.1 0.1 0.9
Centrifugal Concentrate 9.8 12.0 12.3 16.2 13.1 15.3 16.1 8.8
Hydrocyclone Overflow 6.6 6.2 11.9 27.9 26.3 20.1 25.2 11.4
Hydrocyclone Underflow 8.7 9.1 10.8 23.6 26.3 20.6 18.7 9.60
sumst 788 | 788 | 788 | 788 | 788 | 788 | 788 | 788
1These sums and calculations are based on the minus 50.8 MM material and do not include the plus
50.8 MM material that was field screened and set aside as field reject. The plus 50.8 MM material
accounted for 21.1% which, when summed with the material inventoried, results in 99.9%
accountability.

The minus 50.8 MM (2 in.) material accounted for 78.8 percent of the total material. The
remainder of the material was rejected in the field during sampling. The trommel oversize mass of

23.8 percent was the largest portion of the minus material, accounting for some 30 percent of the

éw¢s
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total. The remaining process streams varied from 0.38 to 12.2 percent with no pattern to the
distribution of mass.

In addition, there was no pattern to the metals distribution. When 20 percent or more was used as
the cutoff for a "significant" distribution of material to any process operation, there were few
minerals which were successfully concentrated. The trommel oversize had 22.1 percent of the
arsenic; the dry screen had 22.8 percent of the barium; the hydrocyclone overflow contained 27.9
percent of beryllium, 26.3 percent of the cadmium, 20.1 percent of chromium, and 25.2 percent of
lead. The Hydrocyclone underflow contained 23.6 percent of the beryllium, 26.3 percent of the
cadmium, and 20.6 percent of the chromium. These latter analytical values indicate that the values
are split between the hydrocyclone underflow and overflow.

Although the hydrocyclone overflow had four metals in the plus 20 percent category, when
compared to the hydrocyclone underflow, which had three (nearly four as lead was 18.7 percent)
metals in the plus 20 percent, there was essentially no difference between the concentrated and

tailings streams and no significant concentration of values.

However, the material reporting to the hydrocyclone underflow was the smallest in particle size
and should have had the highest concentration of all metals throughout. A classic metallurgical
relationship exists among particle size, particle density, and metals concentration. As particle size
decreases, particle density and metals concentration increases. That anticipated mineral behavior
was not observed here. One explanation for this not being the case is that the COCs were not in a

mineralogical form wherein the gravity concentrating unit operations were effective.

This behavior may be attributed to the nature of the treatability study because the unit operations
were not run in a process string configuration where one unit operation provided the feed to the
next unit operation on a continual basis. Material was fed on a batch basis from one unit operation
to the next. The test was not conducted in a process string mode, thus equilibrium was never
achieved. Batching the material through one unit operation at a time does not achieve equilibrium
distribution of minerals and particles.

f9174s
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Overall, no clear concentration of metals was found in any unit operation. The distribution of

metals for individual unit operations is discussed in the following sections.

4.1.2.2 Distribution of Metals for Individual Unit Operations—The following
sections provide analytical and mass distribution data for each of the unit operations conducted in
the treatability study.

4.1.2.2.1 Dry Screen Results—Table 4.1.2.2.1-1 shows selected data for the dry screen
unit operation. Although not specifically identified as one of the unit operations for analysis, the
results for the dry screening operation are presented for overall evaluation. The undersize material
contained between 69 to 89 percent of the analyzed metals which followed the 69 percent of the
mass that reported to this fraction.

Table 4.1.2.2-1 Dry Screen Results

Analyses MG/KG| As Ba Be Cd Cr Pb Se Stream Fraction
Oversize 59.8 113.3 0.27 0.77 3.0 16.6 0.66

Undersize 61.9 112.0 0.78 0.80 12.2 375 0.90

Organic 62.1 128.0 0.60 1.4 11.0 56.5 1.3

Distribution

Oversize, % 29 30 13 29 10 16 24 0.30
Undersize, % 70 69 86 70 89 83 75 0.69
Organic, % 1 1 1 1 1 1 1 0.01

4.1.2.2.2 Wet Trommel Results—Table 4.1.2.2.2-1 shows selected data for the wet
trommel unit operation. This data indicated significant concentrations of all minerals, except
selenium, in the undersize fraction. However, this apparent concentration effect was due to 70
percent of the mass reporting to the undersize fraction rather than a true concentration effect.
Selenium showed an anomalous behavior as 92 percent of the selenium reported to the oversize.
This result was not anticipated because minerals are typically concentrated in the finer sized

fractions.



Physical Separation Document Number: RF/ER-94-0010.UN
Treatability Section: 4.0, Rev. 0
Study Page: 7 0of 13

Table 4.1.2.2.2-1 Wet Trommel Results

Analyses MG/KG{ As Ba Be Cd . Cr Pb Se Stream Fraction
Oversize 171 7.4 0.20 0.80 0.99 8.4 22.5

Undersize 61.8 732 0.42 0.80 8.2 55.0 0.78

Distribution

Oversize, % 11 4 17 30 5 6 92 0.30
Undersize, % 89 96 83 70 85 94 8 0.70

4.1.2.2.3 Attrition Scrubber Results—Feed to the attrition scrubber was a combination of
wet trommel undersize and dry screen undersize. The product of the attrition scrubber was passed
directly through to the wet screen. Samples were not taken of the attrition scrubber product so an

analysis was not possible.

4.1.2.2.4 Wet Screen Results—Table 4.1.2.2.4-1 shows selected data for the wet screen
unit operation. Wet screening results indicated that the COCs followed 98 percent of the mass that
reported to the undersize. There was essentially no selective concentration that took place when the

feed material was compared to the undersize on a metal by metal basis.

Table 4.1.2.2.4-1 Wet Screen Results
Analyses MG/KG Stream Fraction

Oversize

Distribution
Oversize, % 2 1 1 2 1 1 2 0.02
Undersize, % a8 Q9 99 a8 99 99 a8 0.8

Note: The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of all products.

s
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4.1.2.2.5 Gravity Separation (Mineral Jig) Results—Table 4.1.2.2.5-1 shows selected
data for the mineral jig unit operation. Most of the metals subjected to the action of the mineral jig
followed 72 percent of the mass that reported to the undersize. There was essentially no selective
concentration that took place especially when the feed material was compared to the undersize on a

metal by metal basis.

~Table 4.1.2.2.5-1 Mineral Jig Results MG/KG

Analyses MG/KG As Ba Be Cd Cr Pb Se Stream Fraction

Distribution
Oversize, % 31 5 9 23 6 19 25 0.28
Undersize, % 69 95 91 77 94 81 75 0.72

1The oversize portion of the minerals jig contains the more dense mineral particles.

2The undersize portion of the minerals jig contains the less dense mineral particles.

Note: The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of all products. In this instance, all values were calculated as no individual streams were
analyzed.

4.1.2.2.6 Gravity Separation (Table) Results—The two hutch concentrates from the
jigging operation were individually subjected to gravity concentration through the use of a tabling
operation. Table 4.1.2.2.6-1 shows selected data for the tabling unit operation. With the
exception of lead, in the table concentrate from Hutch 1 feed, the remaining metals followed the 78
percent of the mass that accounted for Hutch 1 Tailing. Since tabling was a gravity concentrating
unit operation, it was expected that minerals of higher density would selectively be concentrated in
the table concentrates. The fact that most of the metals reported to the tailing for Hutch 1 was not
expected. The analytical value of 377 MG/KG for lead was almost two orders of magnitude higher
than the feed material value of 39 MG/KG. Somewhat anomalous results were seen for arsenic

J -
PRt
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and barium in the tailing for Hutch 2. Both of the analytical values were roughly three to four
times higher than their feed values. Mineral specie typically do not concentrate in tailing streams.

Table 4.1.2.2.6-1 Table Results MG/KG

Analyses MG/KG Stream Fraction

Table Concentrate 17.2 21.3 0.29 0.80 45 377 22.7
Hutch 1

Table Tailing Hutch 1 17.3 12.7 020 | 0.80 2.3 10.9 22.7

Table Concentrate 17.3 145 0.20 0.80 3.3 18.8 22.6
Hutch 2

Table Tailing Hutch2 | 61.4 74.3 038 | 0.79 10.9 17.0 0.60

Table Concentrate 6 8 10 7 10 72 8 0.07
Hutch 1
Table Tailing Hutch 1 59 47 67 78 50 21 87 0.78
Table Concentrate 3 3 4 4 4 2 5 0.04
Hutch 2
Table Tailing Hutch 2 32 42 19 11 36 5 0 0.11

1The oversize portion of the minerals jig contains the more dense mineral particles.
Note: The shaded area indicates that the data was calculated for each analyte from the weighted

averages of all products.

4.1.2.2.7 Spiral Classifier Results—Table 4.1.2.2.7-1 shows selected data for the spiral
classifier unit operation. Spiral classifiers are processing devices used, in most applications, to
make a size separation and concentrate materials. This data gave the impression that the spiral
classifier concentrated in excess of 90 percent of the barium, beryllium, chromium, and lead into
the classifier overflow. Although the classifier overflow analytical values for these metals were
higher than their respective feed values, the concentration effect was more the result of the 68

percent pass value of the stream.

CRELE



Physical Separation Document Number: RF/ER-94-0010.UN
Treatability Section: 4.0, Rev. 0
Study Page: 10 of 13

Table 4.1.2.2.7-1 Spiral Classifier Results

Analyses MG/KG| As Ba Be Cd . Cr Pb Se Stream Fraction

Underflow 17.3 18.5 0.20 0.80 28 8.4 22.7

Organics 17.1 23.7 0.20 0.80 28 253 225

Distribution

Overflow, % 70 96 93 74 95 95 68 0.68
Underflow, % 29 4 7 25 5 4 31 0.31
Organics, % 1 0 0 1 0 1 1 0.01
Note: The shaded areas indicate that the data was calculated for each analyte from the weighted

averages of all products.

4.1.2.2.8 Centrifugal Concentrator Results—Table 4.1.2.2.8-1 shows selected data for
the centrifugal concentrator unit operation. The centrifugal concentrator was ineffective as a
concentrating device for the COCs. There was little difference between the analyses of the feed
material and the concentrate. The distribution of metals followed the mass distribution of the two

streams.
Table 4.1.2.2.8-1 Centrifugal Concentrator Results
Analyses MG/KG ' Stream Fraction

Concentrate

Distribution
Cocentrate, % 44 44 36 33 39 36 38 0.38
Tailing, % 56 64 64 67 61 64 62 0.62

Note: The shaded areas indicate that the data was calculated for each analyte from the weighted
averages of all products.

15295



Physicai Separation Document Number: RF/ER-94-0010.UN
Treatability Section: 4.0, Rev. 0
Study Page: 11 of 13

4.1.2.2.9 Hydrocyclone Results—Table 4.1.2.2.9-1-1 shows selected data for the
hydrocyclone unit operation. The hydrocyclone, like the centrifugal concentrator, was ineffective
as a concentrating device for the COCs. There was little difference between the analyses of the
feed material and the concentrate. The distribution of metals followed the mass distribution of the
two streams. The hydrocyclone, like the spiral classifier, is a processing device used in most
applications to make a size separation. The hydrocyclone does not concentrate materials based
upon specific gravity differences.

Table 4.1.2.2.9-1 Hydrocyclone Results 7
Analyses MG/KG As Ba Be Cd Cr Pb Se Stream Fraction

Overflow 17.3 241 1.5 1.1 344 111 22.6

Underflow 17.3 219 1.4 1.3 30.3 93.3 22.7

Distribution

Overflow, % 40 43 42 37 44 45 40 0.40
Underflow, % 60 57 58 63 56 55 60 0.60
Note: The shaded area indicates that the data was calculated for each analyte from the weighted
averages of all products.

4.1.2.3 Specific Gravity Values for COC Mineral Specie—Gravity concentration is
dependent upon the degree of difference between the specific gravity of the mineral specie that is
desired to be concentrated or separated from the larger portion of material having a lower specific
gravity. For example, PbS at a specific gravity of 7.5 can be separated from SiO, which has a
specific gravity of 2.65 using gravity concentrating unit operations. For a gravity concentrating
operation to be successful on soil, the specie that are desired to be separated must exist in
appropriate mineralogical forms and requires a sufficiently high specific gravity in comparison to
the other portion of the material (the bulk portion of the soil).

- Table 4.1.2.3-1 contains naturally occurring mineral specie and their corresponding specific

gravities for the seven COCs of this study. It should be noted that an extensive literature survey
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was not performed with regards to potential mineralogical forms for the identified COCs.
According to the reference, not all of the COCs have naturally occum'hg forms. No extensive
mineralogical information is known about the soil feed material used in this ;mdy. However, the
bulk of the minerals identified as occurring naturally do not exhibit high enough specific gravities
to result in successful recovery through gravity concentration techniques. The low separation
recoveries experienced in this treatability study would be explained by this interpretation.

Table 4.1.2.3-1 COC Mineral Specific Gravities!

Arsenic Barium Beryilium Cadmium | Chromium | Lead Selenium
Asp03-3.87 | BaCO3-4.43 | BeA15,04-3.76 Cds-4.82 | No PbCOg3-6.6 | No
Asp03-4.15 { BaS04-4.50 | BeO-3.01 Natural PbS-7.5 Natural
As5S5-3.35 BepsSi04-3.0 Occurring | PbS04-6.2 | Occurring

Bep(OH)BO3-2.35 Listings Listings
1Data from the 75th Edition of the Handbook of Chemistry and Physics, CRC Press, 1994.

4.1.4 Comparison To Test Objectives

The objective of this treatability study was to determine whether the physical separation and gravity
concentrating operations that make up the TRU-Clean® Process would effectively remove the
seven COCs from RFETS OU2 soil. Results are presented in Table 4.1.2-1, Unit Operations
Stream Concentrations and indicate that concentration of the COCs was not effected. Further, soil
background data (See Table 4.1.1-1, LESAT Feed, PPRGs, and Rock Creek Study Soil Analyses)
for the seven identified COCs are below the PPRGs, indicating that five of the seven elements
identified may not be COCs. Arsenic and beryllium may be exceptions.

4.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
In addition to those procedures specified in Section 3.2, Sampling and Analysis, QA/QC were

maintained through the use of Sample Management Office (SMO) procedures. Those procedures
were: L-8001-A, SMO Database Input Process (Effective Date 2/28/94); and L-8000-A, Sample

,Qbr 16 o Sl
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Packaging and Shipping Procedure (Effective Date 1/11/94). Samples were shipped to the
analytical facility per Rocky Flats Transportation Safety Manuals, PADC-94-01279.

Duplicates were collected for analysis and all values were within the 20 percent Relative Percent
Difference Criteria or within five times the instrument detection limits.
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Ba

Be

BSCP
Cd
CDPHE
CERCLA

cm?2
Cr
COoC

dpm
EPA
LESAT
MG/KG
ou
OWSER
Pb
PPRG
RCRA
RFEDS
RFETS
RFFO
Se

TRU
TSP
UBK

Arsenic

Barium

Beryllium

Background Spils Characterization Plan

Cadmium '

Colorado Department of Public Health and Environment

Comprehensive Environmental Response, Compensation
and Liability Act

square centimeters

Chromium

Contaminants of Concern

Department of Energy

Disentegrations per Minute

Environmental Protection Agency

Lockheed Environmental Services and Technology
milligramvkilogram

Operable Unit

Office of Solid Waste and Emergency Response
Lead

Programmatic Risk-based Preliminary Remediation Goal
Resource Conservation and Recovery Act

Rocky Flats Environmental Database System
Rocky Flats Environmental Technology Site
Rocky Flats Field Office

Selenium

Transuranic Waste

Total Suspended Particulates

Uptake Biokinetic

A-2
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AN EGsE ROCKY FLALS

INTEROFFICE CORRESPONDENCE

DATE: January 8, 1993

Ii®4 O. Erlich, E}wironmental Science and Engineering, Bidg. 51, 273-6110
FROM: P. A. Kiefer, Sample Management, -éldg. 080, XSGSWM' .
SUBJECT: SAMPLE NUMBERS AND LCCATION CODES FOR SITEWIDE THEATABILJ‘I;Y STUDY

TRU- CLEAN - PAK-002-83

Please direct your Woodward-Clyde sampling crews to use the following location codes and
sample numbers for the surficial scil samples collected for Sitewide Treatability Study TRU-

CLEAN.
LOCATION COCES:
550001293 and SS000233 _
SAMPLE NUMBER BLOCK OF NUMBERS: @ LUUC 5
SS0050QWC through SS00520WC

If you require additional numbers, then contact me.

kib

e P
W. S. Busby

C Sundberg

D. Scruggs

EGEG ROCKY FLATS, INC., ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORAQQ 80402-046+4 (303) $66-7000
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Analytical DATA - Harch 3,199

ST MATRIX GC  Sample Nunber Smpl Date Anal Date _a ~_= Group Chemical Result Unit  Error Qual D.LMT VA RN1 xz~ zzu .::.
00193 sS SOLL REAL TTQOOO\LE 02- JUN-93 17-JUN-93 qza VOACLP d 1, 1-TRICHLOROETHANE 6 uG/KG u 5 JA 1
00193 S$S SOIL REAL YYOOOO1LE 02- JUN-93 17-JUN-93 TRG VOACLP 1,1,2,2-TETRACHLOROETHARE 6 UuG/XG u 5 JA Y
00193 $S SOIL REAL YT00001LE 02-JUN-93 17-JUN-93 TRG - VOACLP 1,1,2-TRICHLOROETHANE 6 UG/KG u 5 JA Y
00193 $S SsoiL REAL TYOOO001LE 02-JUN-93 17-JUN-93 TRG VOACLP 1,1-DICHLOROETHAHE 6 UG/KG u 5 Mt
00193 ss sofl REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP 1,1-DICHLOROETHENE 6 UG/KG u 5 A1
00193 §S soil REAL 1100001LE 02- JUN-93 29-Jun-93 TRG BNACLP 1, N.b.dx_n=r02c=m=~m=m 370 UG/XG u 3130 JA 1
00193 SS SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP 1,2-DICHLOROBENZENE 370 UG/KG u 330 JA Y
00193 §S SolL REAL TTO0001LE 02-JUN-93 17-JUN-93 TRG VOACLP 1,2-DICHLOROETHANE 6 UG/XG u 5 JA A
100193 S§ SOIL REAL T100001LE 02-JUN-93 17-JUR-93 TRG VOACLP 1,2-DICHLOROETHENE 6 UG/XG u 5 JA A
00193 SS SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP 1,2-01CHLOROPROPAHE 6 UG/KG u 5 (T ‘
00193 §S SOtL REAL TTOO0O1LE .  02-JUH-93 29-JUN-93 TRG BHACLP 1,3-DI1CNLOROBENZENE 370 UG/XG u 330 JA 1
100193 S§ SoiL REAL TTO0001LE 02- JUN-93 29-JUN-93 TRG BNACLP 1,4-DICHLOROBENZENE 370 UG/KG u 330 JA1
100193 §S§ SOIL REAL YY0000VLE 02- JUN-93 29-JUN-93 TRG BNACLP 2,4,5-TRICHLOROPHENOL 1800 UG/KG u 1600 JA 1\
100193 SS SOIL REAL TYOOOO1LE 02- JUN-93 29-JUN-93 TRG BHACLP 2,4 ,6-TRICHLOROPHENOL 370 UG/KG u 330 JA
100193 §S SOiL REAL TT000O01LE 02- JUN-93 29-JUN-93 TRG BNACLP 2,4-D1CHLOROPIENOL 370 UG/KG u 330 JA 1
190193 §5 SOIL REAL TI00COILE 02- JUN-93 29-Jul-93 TRG BNACLP 2,4-DIMETHYLPHENOL 370 UG/XG u 3310 JA 1
100193 §S SOIL REAL TYT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP 2,4-DINITROPHENOL 1800 UG/KG u 1600 JA 1
100193 §§ solL REAL T100001LE 02-JU-93 29-JuN-93 TRG BNACLP ~.» -DINITROYOLUENE 370 UG/KG v 330 JA 1
100193 S5 SOIL REAL TT0000VLE 02-JUN-93 29-JUN-93 TRG BNACLP 2,6-DINITROTOLUEKE 370 UG/KG u 330 At
100193 sS SOIL REAL TTOOOO1LE 02-JUN-93 17-JUN-93 TRG VOACLP 2-BUTANONE 1 UG/KG u 10 JA
1w001$3 ss solL REAL T100001LE 02- JUK-93 29-JUN-93 TRG BHACLP 2-CHLORONAPHTHALENE 370 UG/KG u 3130 JA 1
100193 SS SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP 2-CHLOROPHENOL 370 uG/XG U 330 JAd
100193 SS SOIL REAL YT000O1ILE 02-JUN-93 17-JUN-93 TRG VOACLP 2- REXANOMNE 1"- UG/KG u 10 JA
100193 §§ SOIL REAL T100001LE 02- JUN-93 29-JUH-93 TRG BHACLP 2-METHYLNAPHTHALENE 370 UG/KG u 330 JA1
100193 §§ SOIL REAL T100001LE 02-JUN-93 29-JUN-93 TRG BNACLP 2-METHYLPHENOL 370 UG/KG u 330 JA 1
00193 S5 soiL REAL TT00Q01LE 02- JUK-93 29-J4UN-93 TRG BHACLP 2-NITROANILINE “ 1800 UG/KG u 1600 JA 1
00193 §§ soit REAL TT100001LE 02-JUN-93 29-JUK-93 TRG BHACLP 2-H1TROPHENOL , 370 UG/KG u 3307 0A 1
100193 §S SOiL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP 3,37-DICILOROBENZIDINE 750 UG/KG u 660 JA 1
)00193 §S SOIL REAL TTOO0O1LE 02- JUN-93 29-JUN-93 TRG BNACLP 3-RITROAHILINE , 1800 UG/XG u 1600 JA 1
100193 $5 SOIL REAL TT0000WLE 02-JUN-93 29-JUN-93 TRG BNACLP 4,6-DINITRO-2-METHYLPHENO 1800 UG/KG u 1600 JA 1
300193 $S soiL REAL TT00001LE 02- JUN-93 29-JUN-93 TRG BNACLP 4-CIILORO-3-METHYLPHENOL 370 UG/KG u 330 JA D
000193 SS SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP 4-CHLOROAHILINE 370 UG/XG U 330 A
100193 SS SOIL REAL TTOO0O1LE 02-JUN-93 29-JUN-93 TRG ANACLP 4-CHLOROPHENYL PHENYL ETH 370 UG/KG u 330 JA 1
000193 S5 SOIL REAL T100001LE 02-JUN-93 17-JuR-93 TRG VOACLP 4L-METHYL-2-PENTANOME " UG/KG u 10 A1
900193 s§ SOIL REAL TTO0001LE 02- JUN-93 29-JUN-93 TRG BNACLP 4-METUYLPHENOL 370 UG/KG u 330 At
000193 §s SOIL REAL YTOOOO1LE 02- JUN-93 29-JUN-93 TRG BHACLP 4-N1TROANILINE 1800 uG/XG u 1600 JA 1
000193 SS soOIL REAL YTOO001LE 02-JUN-93 29-JUN-93 TRG BNACLP 4-N1TROPHENOL 1600 UG/KG V] 1600 JA 3
000193 SS SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP ACENAPHTHENE 370 UG/KG u 330 JA
000193 sS SOiL REAL TTO0O0COILE 02- JUN-93 29-JUN-93 TRG BHACLP ACENAPUTHYLEHE 370 UG/KG u 330 JAt
000193 s§ SOIL REAL T1100001LE 02-JUH-93 17-JUN-93 TRG VOACLP ACETONE 1 UG/KG u 10 JA 49 1
000193 s§ solL REAL TT00001LE 02- JUN-93 24-JUN-93 TRG SMETCLP ALUMINUM 9170 MG/KG 40 v
000193 sS solL REAL TTOC0001LE 02-JUN-93 29-JUN-93 TRG BNACLP ANTHRACENE 370 UG/KG u 310 JA Y
000193 sS SolL REAL TT100001LE 02-JUN-93 24-JUN-93 TRG SMETCLP ANTIMORY 14.8 MG/XG 12 JA 12
000193 SS SOIL REAL T100001LE 02- JUH-93 24-JUN-93 TRG SMETCLP ARSENIC 1.5 MG/XG 2 JA 12
000193 sS SOIL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SHETCLP BARIUM 102 MG/XG 40 JA12 "
000193 ss soiL REAL TT100001LE 02-JUN-93 17-JUN-93 TRG VOACLP BENZENE 6 UG/XG u 5 JA 1
000193 sS SoltL REAL TTO0001LE 02-JUN-93 29-JUN-93 TRG BNACLP BEN2O(a)ANTHRACENE 370 UG/KG J 310 A1
000193 s§ SoOlIL REAL V1G0001LE 02-JUN-93 29-JUN-93 TRG BHACLP BENZO(a)PYRENE 440 UG/KG 330 JAd
000193 ss SOIL REAL 1700001LE 02-JUN-93 29-JUN-93 TRG BHACLP BENZO(b) FLUORANTHENE 570 UG/XG 3310 JA 1
000193 s$ SOIL REAL VT100001LE 02- JUN-93 29-JUN-93 TRG BHACLP BENZO(gh1)PERYLENE 360 UG/KG J 330 A1
;000193 s§ SolL REAL TT100001LE 02-JUN-93 29-.JUN-93 TRG BHACLP BENZO(k ) FLUORANTHENE 140 uG/XG J 330 A d
000193 sS solL REAL TYOOOO1LE 02-JUN-93 29-JUH-93 TRG BNACLP BEN201C ACID 1800 UG/KG ] 1600 JA 1



Analytical DATA larch 3,1994 '

ST MATRIX QC Sample Hunber Smpl Date Anal Date ID 21D Group Chemical Result Unit Error Qual D.LMT VA RH1 RN2 RH3 RN4
00193 SS SOIL REAL YYO0O001LE 02-JUN-93 29-JUN-93 TRG BNACLP BEM2YL ALCOIIOL 370 UG/XG u 330 JA 1
‘00193 SS SOIL REAL YT00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP BERYLLIUNK : .63 MG/KG u 1 JAT
‘00193 sS SolL REAL 1T00001LE 02-JUN-93 29-JUN-93 TRG BNACLP B1S(2-CIILOROETHOXY )METHAN 370 UG/KG u 330 JA 1
‘00193 sS SoiL REAL TT00001LE 02-JUR-93 29-JUN-93 TRG BNACLP BIS(2-CHLOROETHYL)ETHER 370 UG/KG u 330 A
‘00193 S SO!L REAL TTO0001LE 02-JUN-93 29-JUN-93 TRG BHACLP BIS(2-CILORCYSOPROPYL)ETH 370 UG/KG u 330 I
100193 SS SOIL REAL TT00001LE 02-JUH-93 29-JUN-93 TRG BHACLP B1S(2-ETHYLHEXYL)PHYHALAT 370 UG/KG u 330 JA 1
00193 S§S SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP BROMOOD 1 CHLOROMETHANE [ UG/KG u 5 JA 1
100193 55 SoiL REAL TT00001LE 02- JUN-93 17-JUN-93 TRG VOACLP BROMOFORM 6 UG/KG u 5 JA 1
100193 §S SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP BROMOMETItANE 1 UG/KG u 10 JA T
100193 §S SOIL REAL TTO0001LE 02-JUN-93 29-JUN-93 TRG BNACLP BUTYL BENZYL PHYHALAYE 370 UG/KG u 330 JA A
100193 SS SolL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SMETICLP CADMIUN , .78 MG/KG u 1 AT
100193 SS SOIL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP CALCIUN . . 11800 HG/KG 1000 V
100193 $S SOIL REAL TTO0001LE 02-JUN-93 17-JUN-93 TRG VOACLP CARBON DISULFIDE 3 UG/KG u 5 JA 1
100193 sS SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP CARBON TEYRACHLORIDE [ UG/KG u 5 JA 1
100193 SS SOlL REAL TT00001LE 02-JUN-93 12-JUL-93 TRG METADD CESTUM ' 6.9 MG/KG 1] 200 JA 10
100193 SS SOLL REAL TTO0001LE 02-JUN-93 17-JUN-93 TRG VOACLP CHI.OROBENZEHNE [ UG/XG u 5 JA 1
100193 sS SoOlIL REAL TTO0001LE 02-JUN-93 17-JUN-93 1RG VOACLP CHLOROETHANRE 1 UG/KG u 10 JA 1
100193 SS SOlIL REAL TT00001LE 02-IUN-93 17-JUN-93 TRG VOACLP CHLOROFORM [ UG/KG u 5 JA 1
100193 §S SOlL REAL TTOOO01LE 02- JUN-93 17-JUN-93 TRG VOACLP CHLOROMETHANE A UG/KG u 10 JA 1
.poaou §S SolL REAL TTOOO001LE 02-JUN-93 24-JUN-93 IRG SMETCLP CHROMIUM 8.5 MG/KG 2 v
100193 Ss SOlL REAL T100001LE 02-JUN-93 29-JUN-93 TRG BNACLP CHRYSENE 490 UG/KG 330 JA 1
100193 58S SoOiL REAL TTO0001LE 02-JUN-93 24-JUN-93 TRG SMETCLP COBALT 6.3 MG/KG B 10 v
100193 SS SoOiL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP COPPER 12.8 MG/KG 5 v
300193 ss soiL REAL T100001LE 02-JUN-93 29-JUN-93 TRG BHACLP D1-n-BUTYL PHTHALATE 370 UG/KG u 330 JA 1
300193 SS SOIL REAL T100001LE 02-JUN-93 29-JUN-93 TRG BHACLP DI-n-0CTYL PHIHALATE 370 UG/KG u 330 JA 1
100193 SS SOIL REAL TTOO000ILE 02-JUN-93 29-JUN-93 TRG BHACLP DIBEH20(a,h)ANTHRACENE 370 UG/XG u 330 JA 1
900193 SS SOIL REAL TTO0001LE 02- JUN-93 29-JUN-93 TRG BNACLP DIBENZOFURAN 370 UG/KG U 330 JA 1
000193 sS SOIL REAL T100001LE 02-JUN-93 17-JUN-93 IRG VOACLP D 1BROMOCHLOROMETHANE [ UG/KG u 5 < JA
000193 ss soltL REAL TT100001LE 02-JUN-93 29-JUN-93 TRG BNACLP DIETHYL PHTMALATE 370 UG/KG u 3300 JA
000193 sS soOlL REAL TTQ0001LE 02-JUN-93 29-JUN-93 TRG BNACLP DIMETHYL PHTHALATE 370 UG/XG U 330 JA 1
000193 sS SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP ETHYLBENZENE [ UG/KG u 5 JA 1
300193 SS SOIL REAL TTOOOO1LE 02-JUN-93 29-JUN-93 TRG BHACLP FLUORANTHENE 630 UG/KG 330 JA 1
000193 SS SolL REAL TTOO0O0O1LE 02-JUN-93 29-JUN-93 TRG BNACLP FLUORENE 370 UG/KG U 330 JA 1
000193 ss SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BHACLP NEXACHLOROBENZENE 370 UG/KG u 330 JA
000193 sS SOIL REAL u—oocaﬂrm 02-JUN-93 29-JUN-93 TRG BHACLP REXACIILOROBUTAD | ENE 370 UG/KG u 330 JA 1
000193 sS SOIL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BHACLP HEXACIILOROCYCLOPENTADLENE 370 UG/KG u 330 JA 1
000193 SS soiL REAL T100001LE 02-JUN-93 29-JUN-93 TRG BNACLP HEXACIILOROETHANE 370 UG/KG u 330 JA 1
000193 SS solL REAL V100001LE 02-JUN-93 29-JUN-93 TRG BNACLP INDENO(1,2,3-cd)PYRENE 290 uG/KG J 330 A1
000193 sS SOIL REAL 1T00001LE 02-JUN-93 24-JUN-93 TRG SHETCLP 1RON 10200 MG/XG 20 v
000193 sS solL REAL TTO0001LE 02- JUN-93 29-JUN-93 TRG BHACLP 1SOPIORONE 370 UG/KG } u 330 JA S
000193 sS SoOlL REAL TT00001LE 02-JUN-93 25-JUN-93 DIL SMETCLP LEAD 26.9 MG/KG 1 JA 12
000193 §S SOIL REAL TTO00001LE 02-JUN-93 23-JUN-93 TRG METADD LITHIUM 7.5 ° HG/KG B 200 - JA 10
000193 S§ SoOIL REAL 1T00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP MAGNESTUM ' 2370 MG/XG 1000 v
000193 sS SoIL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP MANGANESE 241 MG/KG | 3 JA 1
1000193 SS SOIL REAL TTO00001LE 02-JUN-93 24-JUN-93 TRG SMETCLP MERCURY .06 MG/KG U | v
1000193 SS SoIL REAL TTO000O01LE 02-JUN-93 17-JUN-93 TRG VOACLP METYHYLENE CHLORIDE é UG/KG U 5 JA 49 1
;000193 SS SOIL REAL T100001LE 02-JUN-93 24-JUN-93 TRG METADD MOLYBDENUM 1.5 MG/KG U 40 v
;000193 sS SOlL REAL TTOQO0O1LE 02-JUN-93 29-JUN-93 TRG BHACLP N-N1TROSO-DJ-n-PROPYLAMIN 370 UG/KG U 330 JA 1
1000193 SS soltL REAL TT100001LE 02-JUN-93 29-JUN-93 1RG BHACLP N-H1TROSOD IPHENYLAMINE 370 UG/XG U 336 JA 1
;000193 SS SOIL REAL T100001LE 02-JUH-93 29-JUN-93 TRG BHACLP NAPHTHALENE 370 UG/XKG U 330 JA 1
;000193 sS solL REAL T100001LE 02-JUN-93 24-JUN-93 TRG SHETCLP H1CKEL 9.9 HG/KG 8 v
3000193 sS SOIL REAL Y100001LE 02-JUN-93 29-JUN-93 TRG BHACLP HITROBENZENE 370 UG/KG u 330 A1
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30193 sS solL REAL TT00001LE 02-JUN-93 29-JUN-93 TRG BNACLP PENTACHLOROPHENOL 1800 UG/KG 1] 1600 JA 1
0193 $S SOIL REAL TTOO001LE 02-JUN-93 29-JUN-93 TRG BNACLP PHENANTHRENE 190 UG/KG d 330 A4
J0193 §S SOlL REAL TTOO00ILE 02-JUN-93 29-JUN-93 TRG BNACLP PHENOL . 370 UG/XG u 330 JA %
J0193 sS SOIL REAL TT00001LE 02-JUN-93 24-JUN-93 TRG SHETCLP POTASSIUN 1750 HG/KG 1000 Vv

00193 ss solL REAL TT0Q001LE 02-JUN-93 29-JUN-93 TRG BNACLP PYRENE . 620 UG/KG 330 JA 1
00193 §S SOIL REAL TT00001LE 02-JUN-93 23-JUN-93 TRG SHETCLP SELENIUN Y MG/KG u 1 JAT
00193 SS solL REAL TTGO00MLE 02-JUN-93 24-JUN-93 TRG SMETCLP - SILVER . MG/XG ] 2 JA 5
00193 S5 SOIL REAL TTO0001LE 02-JUN-93 24~JUN-93 TRG SMETCLP SODIUM 425 MG/KG B 1000 V

00193 $S SOIL - REAL TTOOCOILE 02-JUN-93 24-JUN-93 TRG METADD STRONTIUM MG/KG B 40 JA 10
00193 §5 SOIL REAL TTO0O01LE 02~ JUN-93 17-JUR-93 TRG .... VOACLP . STYRENE | UG/KG u 5 dA 1
00193 §S SOIL REAL TTOOO0O01LE 02-JUN-93 17-JUN-93 TRG [~ VOACLP . qm._;nz—bxoqumzm .- UG/KG v 5-- . JA 1 .
00193 $8 SOIL . REAL TT00001LE 02-JUN-93 23-JUN-93 TRG . SHETCLP . THALLIUM - MG/KG -, B 270V
100193 SS SOIL REAL TTOO001LE 02-JUN-93 24-JUN-93 TRG =~ HETADD ~ 1~ TIN =~ HKG/KG - . 40-- JA 10 B8
100193 §S SOIL REAL TTOOOO{LE 02-JUN-93 17-JUN-93 TRG VOACLP TOLUEKE uG/K6 V] 5 JA 1
100193 SS SOIL REAL TTOO0O01LE 02-JUN-93 17-JUN-93 TRG VOACLP TOTAL XYLENES UG/KG 1} 5 JA 1
100193 SS SOIL REAL TT00001LE 02-JUN-93 17-JUN-93 TRG VOACLP TRICHLOROETHENE UG/KG u 5 JA 1
100193 SS SOIL REAL. TTOOOO1LE 02-JUH-93 29-JUN-93 TIC TIC BNACLP Unknown C18H28 UG/XG d

100193 §S SOIL REAL TYO0001LE 02-JUN-93 29-JUN-93 TIC TIC BNACLP Unknown-1 UG/KG 4

500193 SS SOIL REAL TTOOOOLE 02-JUK-93 29-JUN-93 TIC TIC BNACLP Unknown-10 ) _ UG/XG J

1Q0193 §S SOIL REAL TTO0001LE 02-JUN-93 29-JUN-93 TIC YIC BNACLP Unknown-13- - ST UG/KG c o e - d e e i
100193 §S SOlL REAL TTOOOO1ILE 02- JUN-93 29-JUN-93 TIC .—_n BNACLP Unknown-~14 - UG/KG J .

100193 §S SOIL REAL TTOOO001LE 02-JUN-93 29-JUN-93 TIC :n BNACLP Unknown-~15 - UG/KG J -

0193 55 SOIL REAL TT00001LE 02- JUR-93 29-JUN-93 TIC TIC BHACLP Unknown=16 _ T80 . uG/Ka J .

)00193 S§S SOIL REAL TYO0O0O01LE 02-JUN-93 29-JUN-93 T1C.TIC BNACLP Unknown-18 1400 . UG/KG |

100193 §S SolL REAL T100001LE 02-JUN-93 29-JUN-93 TIC TIC BNACLP © Unknown-19 600 UG/KG . - -. B it e
300193 §S SOIL - REAL TTOOOOILE 02-JUN-93 29-JUN-93 TIC ..:n BHACLP | Unknown-3 950 UG/KG J )
300193 SsS SOIL REAL TTOO0OILE 02-JUN-93 29-JUN-93 TIL TIC BNACLP - .. Unknown-5 . 210 uG/xe BJ i

060193 SS SOIL REAL TTG0001LE 02-JUN-93 29-JUN-93 :n_ﬂn BNACLP. . Unknown-T. .. 740 UG/KG. ; - co

000193 s$ SoOIL REAL TYO000O1LE 02-JUN-93 29-JUN-93 TIC TIC BNACLP Unknown-9 390 UG/KG . 4 . ]
000193 sS SOIL REAL TT000Q1LE 02-JUH-93 24-JuN-93 dzn. mzmdnrv VANADIUM 30 MG/KG ’ 10 \'}

000193 §s SOIL REAL TTOOOO1LE 02-JUN-93 17-JUN-93 ,;m VOACLP VINYL ACETATE 1n UasKG u 16 -JA 1
000193 ss SoIL REAL TYOOOO01LE 02-JUN-93 17-JUN-93 :5 -.VOACLP .. VINYL CHLORIDE  _ RiE UG/XG 1] 10 JA 1
000193 sS SOIL REAL TYOUDOOILE 02-JUN-93 24-JUN-93 ;m.‘:, . SHETCLP ZING : 43,5 MG/KG R 4 SJdA 17
000193 SS SOIL REAL TTOOOCILE 02-JUN-93 17-JUN-93 TRG..  VOACLP clis-1,3- c-nzrowovzovmzm 6 UG/KG - u 5 A1
000193 sS SOIL REAL TTOOCO{LE 02-JUN-93 29-JUN-93 TRG, ,uz>n:..:. t-uzozoo-vzmzﬁ. ETHER .. 370 . UG/KG U 3310 4t
000193 ss SOIL REAL TTOOOOILE 02-JUN-93 17-JUN-93 TRG.. ... VOACLP . trans- -1,3- e—n._ro_svxovmzm 6 - UG/KG . u 5 JA 1
000193 §S SED REAL TY00002LE 02-JUN-93 20-JUL-93 TRG. TRADS ' >=m_:n=! -2 Ar.88 " PCILG - 1.76 . 0039 .
000193 §S SED REAL TT00002LE 02-JUN-93 18-JUN-93 TRG,  TRADS GROSS ALPHA 123.1 pcl/6 23.1 2.902 A 31 3
000193 SS SED REAL TYOO0O0D2LE 02-JUN-93 17-JUN-93 TRG TRADS GROSS BETA 32.89 PCI/G 3.69 2.206 A 31 32
000193 1T SOIL REAL TTO00189LE 27-JUL-93 30-AUG-93 TRG-. . TRADS AMERICIUM-241 . 7.9 pPC1/G- 1.68 L0064 A 1B
1000193 1T SOIL REAL TTOO189LE 27-JuL-93 17-SEP-93 TRG - TRADS PLUTONTUN-238 1.05 PCI/G .39 066 1

1000193 TT SOIL REAL YTOO189LE 27-JUL-93 17-SEP-93 TRG TRADS PLUTONI1UN-239/240 57.1- Pcl/a 11.9 066 A 18 31 21
000193 1T SoiL REAL TTO00189LE 27-JUL-93 25-AUG-93 TRG TRADS URANIUM-233,-234 685 pPCi/G .176 048 A 18 62
000193 11 SoOIL REAL TYOO1BOLE 27-JuL-93 25-AUG-93 TRG TRADS URANTUN-235 .0222 PCI/G .0204 012 A 18 62
;000193 1T SOIL REAL TTOO189LE 27-JUL-93 25-AUG-93 TRG TRADS URANIUM-238 876 pci/c .216 036 A 18 21 62
1000193 1T SOIL REAL TTOO190LE 29-JUL-93 30-AUG-93 TRG TRADS AMERICIUM-241 8.84% pCl1/G 1.87 00462 A 18
;000193 7T SOIL REAL TTOO190LE 29-JUL-93 25-AUG-93 TRG TRADS URANIUM-233,-234 837 Pcl/G6 .22 .03, A 18 62
;000193 17 SOIL REAL TTCO190LE 29-JUL-93 09-SEP-93 REX TRADS URANIUM-233,-234 1 pcl/6 185 L0746 A 18 62
3000193 17 sOIL REAL 1V00190LE 29-JUL-93 25-AUG-93 TRG TRADS URANTUM-235 .0591 PC1/G  .0412 035 A 18 &2
3000193 71V solL REAL YTOO190LE 29-JuUL-93 09-SEP-93 REX TRADS URANIUM-235 0173 pPCl/Q .0248 023 A 18 62
3000193 11 SO!L REAL TT00190LE 29-JUL-93 25-AUG-93 TRG TRADS URARIUM-238 1.02 PC1/G .26 036 A 18 62
3000193 17T SOfL REAL TTO0190LE 29-JUL-93 09-SEP-93 REX TRADS URANIUM-238 669 pcl/c .198 076 A 18 21 62

3
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00193 TT SOIL REAL YT00191LE 29-JUL-93 10-AUG-93 TRG VOACLP 1,1,1~TRICHLOROETHANE  § ua/KG v 5 v
00193 7171 SoiL REAL TT0019WLE 29-JUL-93 10-AUG-93 TRG VOACLP 1.1,2,2- ~TETRACHLOROETHAKE 5 UG/KG u 5 v
00193 1T SOIL REAL YYOO19ILE 29-JUL-93 10-AUG-93 TRG VOACLP 1,1,2-TRICHLOROETHANE 5 UG/KG u 5 v
00193 TT SOIL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG VOACLP 1,1-DICHLOROETHANE "5 UG/XG u 5 v
00193 11 SoIL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG VOACLP a + 1-DICHLOROETHENE "5 UG/XG u 5 v
00193 11 SOIL REAL TTOO191LE 29-JUL-93 27-AUG-93 TRG BNACLP d » & ,4-TRICHLOROBENZENE 350 UG/KG u 330 v
00193 1T soIL REAL TT00191LE 29-JUL-93 27-AUG-93 THG BNACLP a.n-a—nzro_ﬁamszzm - 350 UG/KG u 330 v
00193 1T solIt REAL TTO0191LE 29-JUL-93 10-AUG-93 TRG VOACLP 1,2-D1CHLOROETHANE © 5 UG/KG U 5 v
00193 1T soiL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG @i« VOACLP ~ 1,2-DICHLOROETHENE T UG/XG U 5 vV
00193 1T sOIL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG - VOACLP 1,2-DICHLOROPROPANE - + 5 - - “~ UG/KG" u 5.~V 7 u
00193 11 sOIL REAL TTOO191LE 29-JUL-93 27-AUG-93 TRG "BNACLP ﬂ 3-DICHLOROBENZENE = ' 350 : UG/KG ~ 2 U 330 v
00193 17 solL REAL TTOO191LE 29-JUL-93 27-AUG-93 TRG CBNACLP _.  1,4-DICHLOROBENZENE _.-.350 . ..  UG/KG - 0 - 330 v
00193 1T solL REAL TTOO191LE 29-JUL-93 27-AUG-93 TRG - BNACLP - - ~ 4,5-TRICHLOROPHENOL - 1700 . UG/KG u 1600 Vv
00193 1T SOIL REAL TYO0191LE 29-JUL~-93 27-AUG-93 TRG BHACLP 2 \..o TRICHLOROPHENOL 350 UG/KG U 330 v
00193 17 soltL REAL TT100191LE 29-JUL~93 27-AUG-93 TRG BNACLP 2,4-DICHLOROPHENOL 350 UG/KG u 330 vV
00193 1Y soiL REAL TTOO191LE 29-JUL~-93 27-AUG-93 TRG BNACLP N.b DIMETHYLPHENOL 350 UG/Ka u 330 v
00193 TT-SoOfL REAL TTO0I9ILE 29-JUL-93 27-AUG-93 TRG BHACLP 2,4-DINITROPHENOL 1700 UG/KG v 1600 v
00193 T sOIL REAL 1T100191LE 29-JUL-93 27-AUG-93 TRG BNACLP 2,4-DINITROTOLUENE 350 UG/KG u 330 Vv
00193 1T SoOlL . REAL TTOO191LE 29-JUL-93 27-AUG-93 TRG :=:: BNACLP- --©  2,6-DINITROTOLUENE ~--350  --- UG/KG "u 330 v R
‘00193 1T SOIL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG 'C., VOACLP . - 2-BUTANORE . 1 UG/KG - ] 10 Vv
00193 171 SoIL REAL TTOO191LE 29-JUL-93 27-AUG-93 €7 " BNACLP 2-CHLORONAPHTHALENE 350 T UG/KGT U 330 v
00193 171 solL REAL TTOO191LE 29-JUL-93 27-AUG-93 L5 BNACLP.. .. 2-CHLOROPHENOL.. : =350 o UG/KG: L U 330V
00193 17 solt REAL TYOO191LE 29-JUL-93 10-AUG-93 i VOACLP - 2-HEXANONE ' : - S UG/KE B /) 10 v
00193 TV solL REAL TTO0191LE 29-JUL-93 27-AUG-93 i BNACLP ... Q-METHYLNAPHTHALERE .. 350 .. .. - UG/XG. -u 330 . v el
00193 1T soltL- REAL TTOO191LE . 29-JUL-93 27-AUG-93 TRG < ~ BNACLP 2-METHYLPHENOL . 350 . UG/KG u 330 v
‘00193 17 solL REAL TTO0191LE 29-JUL-93 27-AUG-93 TRG T . BNACLP .. 2-NITROANILINE . S 17000 . UG/KG R 1600 Vv -
00193°TT°SOIL™™"  REAL TYO00191LE 29-JUL-93 27-AUG-93 TRG - | BNACLP “'°.  2-NITROPHENOL <350 o UG/KG -~ IR 330. v -
100193 1T soll REAL TTO0191LE 29-JUL-93 27-AUG-93 HBNACLP . 3,37-DICHLOROBENZIDINE -~ 700 * ~~  UG/KG ooy 660 ' v
100193 TV SsoIL REAL TTO00191LE 29-JUL-93 27-AUG-93 t BNACLP - :.  3-NITROANILINE , 1700 . UG/KG ;! 1600 V
100193 IT solL REAL TT00191LE 29-JUL-93 27-AUG-93 BNACLP . & ,6-DINITRO-2-METHYLPHENO 1700 - UG/KG .u 1600 V
100193 1T SolL REAL TTO0191LE 29-JUL-93 27-AUG-93 BNACLP 4-CHLORO-3-METHYLPHENOL  350._ .. UG/KG - v 336 v
00193 1T solL REAL TTOO191LE - 29-JUL-93 27-AUG-93 -2 BHACLP ---- 4-CHLOROANILINE : - -o--350- - - UG/KG- - u 330 Vv - .
100193 1T SolL REAL TT00191LE 29-JUL-93 27-AUG-93 =" BHACLP 4-CHLOROPHENYL PHENYL ETH 350 . . -ug/KG - SR () 330 v
100193 1T solL REAL TTOO191LE 29-JUL-93 10-AUG-93 . VOACLP. . &-METHYL-2-PENTANONE SO u U UG/KE -4 10 v
100193 1T SolL REAL TTO0191LE 29-JUL-93 27-AUG-93 BNACLP .2 &-METHYLPHENOL.: - L3800 U L UG/KG LT - u 330 V..
100193 1T SOIL REAL TTO0191LE 29-JUL-93 27-AUG-93 BRACLP A-NITROANILINE-- - - 700 . . UG/KG. U 1600 . v
100193 1T soIL REAL TT00191LE 29-3UL-93 27-AUG-93 BNACLP - A-NITROPHENOL - S 700 - - UG/KG v 1600 Vv
100193 1T soiL REAL TT00191LE 29-JUL-93 27-AUG-93 -+ BNACLP ACENAPHTHENE . - 350 - . - UG/XG U 330 v -
100193 1T soiL REAL VT00191LE 29-JUL-93 27-AUG-93 . BHACLP . ACENAPHTHYLENE -+ 350 . UG/KG U 330 v... .
100193 17 solL REAL TT00191LE 29-JUL-93 10-AUG-93 " T VOACLP ACETONE E - 36 UG/KG u 10 JA 49
100193 TT solL REAL TTO0191LE 29-JUL-93 25-AUG-93 o SMETCLP ALUMINUM 4360 MG/KG . 40 v
100193 TT SOIL REAL TTO0191LE 29-JUL-93 27-AUG-93 TRG ~ BNACLP ANTHRACENE “350° UG/KG v 336 v
100193 1T soti REAL TTO0191LE 29-JUL-93 25-AUG-93 TRG SMETCLP ANTIMONY 5.4 MG/KG ] 2 a1
100193 1T SOIL REAL TT00191LE 29-JUL-93 13-SEP-93 TRG SHETCLP ARSENIC 3.5 MG/KG 20 v
100193 ¥T SoIL REAL TTO0191LE 29-JUL-93 27-AUG-93 TIC YIC BHACLP Aldol Condensation 19000 UG/KG Al
100193 1T SOIL REAL TT00191LE 29-JUL-93 25-AUG-93 TRG SHETCLP BARIUM S 79.4 HG/KG 40 JA12 "
100193 1T soiL REAL TTOO191LE 29-JUL-93 10-AUG-93 TRG VOACLP BENZEMNE 5 UG/XG v 5 v
100193 1T SOIL REAL TT00191LE 29-JUL-93 27-AlUG-93 TRG BRACLP BEN2O(8)ANTHRACENE r 52 UG/XG J 330 A
100193 1T SOIL REAL TTO00191LE 29-JUL-93 27-AUG-93 TRG BNACLP BENZO(a)PYRENE 47 UG/XG J 330 A
100193 T SoOIL REAL TTO0191LE 29-JUL-93 27-AUG-93 TRG BNACLP BENZO(D)FLUORANTHENE = 62 UG/X6 J 330 A
100193 TT soIL REAL TTOO191LE 29-4UL-93 27-AUG-93 TRG BNACLP BENZO(gh1 )PERYLENE . 350 UG/KG u 330 v
> 100193 11 SoiIL REAL TTO0191LE 29-JUL-93 27-AUG-93 TRG BNACLP BENZO(K)FLUORANTHENE | 350 UG/KG u 330 v
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INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

. C023702
"Lab Name: L.A.S. Contract: ROCKY_FLAT
Lab Code: LOCK___ Case No,: 810RFW SAS No.: SDG No.: L2608S
Matrix (soil/water): SOIL_ Lab Sample ID: L2608-2
Level (low/med): LOW__ | ' Dpate Received: 08/10/94
% Solids: 100.0 )
Concentration Units (ug/L or mg/kg dry weight): MG/RG

CAS No. Analyte |[Concentration|C|{ Q M

7429-90-5 |Aluminum_ 10700 _ B

7440-36-0 |Antimony_ _ NR

7440-38-2 |[Arsenic___ 62.1|0 P_

7440-39-3 {Barium 128 - B

7440-41-7 |[Beryllium 0.60|B P_ <::>

7440-43-9 |Cadmium 1.4 | T BT

7440-70-2 |Calcium__ | - - 215200 _ P_

7440-47-3 [Chromium 11.0 P_

7440-48-4 |Cobalt ~7.5|8 -1

7440-50-8 |Copper - |_.-. - -36.0|_ | |P_ f

7439-89-6 |[Iron 9020 _ P

7439-92-1 |Lead 56.5| | |P_

7439-95-4 |[Magnesium . .- 2490 P_

7439-96-5 |Manganese 2811 P_

7439-97-6 |Mercury_ - - 0,050 AV

7440-02-0 |Nickel 13.1)_ P_

7440-09-7 ;| PotassIum 2370 —_|p_

7782-49-2 |Selenium | 1.3|7ITW _|F

7440-22-4 |Silver 1.410 P _

7440-23-5 |Sodium 1000 P_

7440-28-0 |Thallium_ 0.80|T F_

7440-62-2 |Vanadium_ 21.1}_ P_

7440-66-6 | Zinc! - -63.7]_ P_
Color Before: BROWN || .clarity Before: Texture: MEDIUM
Color After: YELLOW L »'Cléfitﬁfhfféffi Artifacts:
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1 ) CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

. C023502
" Lab Name: L.A.S. Contract: ROCKY_FLAT
Lab Code: LOCK__ Case No.: 810RFW  SAS No.: SDG No.: L2608S
Matrix (soil/water): SOIL_ Lab Sample ID: L2608-7
Level (low/med): LOW__ . Date Received: 08/10/94
% Solids: 100.0 )
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No, Analyte |Concentration|C Q M
7429-90-5 |ATuminum_ 533 P
7440-36-0 |Antimony_ NR
7440-38-2 |Arsenic__ 58.3|0 P_
7440-39-3 ‘[Barium “4.5|B|_ - |PT
7440-41-7 |Beryllium 5.19(u{—____|P_ @
7440-43-9 |Cadmium - 0.75|U P_ f
7440-70-2 |Calcium__ |~ -~ - - 385|B P @
7440-47-3 |Chromium_ 2.6 P_ ’
7440-48-4 |Cobalt 1.9(0 P_
7440-50-8 |Copper 2.7|{———|®_ %}b .
- 7439-89-6 |Iron ~z270| |——|®_ 7o
7439-92-1 |Lead 16,2|0T P /% :
7439-95-4 [Magnesium .+ 81.7|B P =
7438-96-5 |Manganese 13.4 P_
7439-97-6 |[Mercury -|. ¢ .- 0,05{0 AV
7440-02-0 |Nickel 2.3|U P_
7440-09-7 .| Potassium i88|u - {P_
7782-49-2 |Selenium_ 0.72|B|_W F_
7440-22-4 |Silver 1.3|0 R A
7440-23-5 |Sodium 325|B p_
7440-28-0 |{Thallium_ 0.80{0|_W F_
7440-62-2 |Vanadium_ 6.7/8B P_
7440-66-6 |Zine - | T|” 4.5|_ P
Color Before: BROWN | Clarity Before: Texture: COURSE
Colar After: COLORLESS 1 Clarity After: Artifacts:
Comments : g { /
DAY Scaced ?/ﬂy&eﬂzz— /%/7.1

e .‘,AFORMI-A
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" Lab Name: L.A.S.
Lab Code: LOCK__ Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW__
% Solids: 100.0

Concentration Units  {(ug/iL or mg/kg dry weight):

Color Refore:

B1ORFW

SW - 846 '

Contract: RCCKY_FLAT
SAS No.:

Lab Sample ID

Date Received:

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

€023602

SDG No.:

L26088
: L2608B-6
08/10/94

MG/KG

Concentration

Color After:

Coments: Bey K(_/Qééd ﬂ/f/zszze 4/ ,2

CAS No. Analyte ¢l @ M
7429-90-5 |Aluminum_ 3380 _ B
7440-36-0 [Antimony _ NR
7440-38-2‘¢Arsenic 61.310 P_
7440-39-3 :{Barium 22214 P
7440-41-7 |[Beryllium 0.34|B P_
7440-43-9 |Cadmium 0.791|0 P_
7440-70~2 (Calcium__ji__ - " -279000(_ P_ 459
7440-47-3 [Chromium_|_____ - 3.4] P '
7440-48-4 |Cobalt 2.0(0 P_ 2
7440-50-8 |Copper. 6.5 P~ .‘
7439-89-6 |Iron 1960 P~ %@
7439-92-1 |Lead 17.0(T P_ sy
7439-55-4 |Magnesium {3510} P_ <§§b
7439-96-5 Manganese 1312 _ P_ -
7439-97-6 |Mercuxry .- - = 0,050 AV
7440-02-0 |[Nickel 2.6|B P_
7440-09-7 | Potassium 723|B » P_
7782-49-2 |Selenium |—_____ 0.60|U|_W F_
7440-22-4 |Silver 1.4,U - |P_
7440-23-5 |Sodium 707|B P_
7440-28-0 {Thallium 0.801|U F_
7440-62-2 [Vanadium_ 8.2|B P_
7440-66-6 '|2inc \ | - - Z4.5(_ |1 pT

1

— ] Clarity Before: Texture:  COURSE
YELLOW___ - Clarzty After:. -Artifacts:

]

e A—— e
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' Lab Name:
Lab Code:
Matrix (soil/water): SOIL_

SW - 846 °

1
INORGANIC ANALYSES DATA SHEET

L.A.S.

LOCK

e—

" Contract: ROCKY_ FLAT

Case No.: S810RFW SAS No.:

CLIENT ID NO.

C024202

SDG No,:

L2608S

Lab Sample ID: L2608-1
Date Received: 08/10/94

Level (low/med): LOW___
% Solids: 100.0
Concentration Units-{ug/L or mg/kg dry weight): MG/KG

CAS No.  Analyte |Concentration|C| Q M
7429-90-5 |ATuminum_ 12800|_ P
7440-36-0 |Antimony_ _ NE
7440-38-2 |Arsenic 61.9|U P_
7440-39-3 {[Barium 112) T yp”
7440-41-7 [BeryllIum 0.78|B P~
7440-43-9 |Cadmium _ 0.80|(U P_
7440-70-2 {Calcium (< - ©r1130Q| | |P_
7440-47-3 |Chromiuf_ 12.2|7|——|eC @
7440-48-4 |Cobalt - 4.8|B| " |p”
7440-50-8 [Copper - . |- —.t..v 13,8 P_
7439-89-6 |Iron 11000 _ -
7439-92-1 |Lead 37.5(_ P_
7439-35-4 |Magn@sium 2490 | T\ |¢T”
7439-%86-5 [Manganese 228 _ P_ <;§>
7439-97-6 .|Mercury - .|__ - .. 0.05|T AV
7440-02-0 |Nickel 11.6_ P_
7440-09-7 |Potassium 2790 _ P_
7782-49-2 |Selenium_ 0.30|B F_
7440-22-4 (8ilver 1.4|U)_____Ip”
7440-23-5 |Sodium 628|B{_____ip”
7440-28-0 |Thallium_ 0.80|U|______|F_
7440-62-2 |Vanadium_| 22.9]_ P
7440-66-6 |Zinc__ . | 49,1 |"|____ |P_

Color Before: BROWN Clarity Before: Texture: MEDIUM

Color After: YELLOW : Clarity After:, - Artifacts:

—mrery

Comments:

par g(ﬂpw% ”Déﬂy/z 5; o

RPN MCQ
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a. Name:

SW - 846

L
INORGANIC ANALYSES DATA SHEEET

CLIENT ID NO,

947022801 !

L.A.S. Contract: ROCKY_FLAT
ab Code: LOCK__ Case No.: 615RFW SAS No.: ___ SDG No.: 121348
atrix (soil/watex): SOIL_ Lab Sample ID: L2134-6__
avel (low/mad): LOW___ B Date Received: 06/15/3%4
Solids: 100.0 %
Concentration Units (ug/L or mg/kg dry weight): MG/RG ﬁs%:q
CAS No. Analyte {Concentration|Ci ¢Q M {\
| rezmeyees | Minun YEA|B| T 5o
T |7440-36-07 [Antimony | — 6.8|U| T IpT ] -
LTEGTSE  17440-3852 | ATgenie_ 17.3000 . 1P —
7440-39-3 |Barium 7.4\0|____|?" )
7440-41-7 |BeryliIum J.20(U| |87
7440-43-5 |Cadmium__ 0.80|U|T— IPT
7440-70-2 (Calcium__ 153|B|__* B
7440-47-3 |Chromium_ » 0.99|7 P_
7440-48-4 |Cobalt . : 2.2|U P_ ~
7440-50-8 |Copper 0.5910 : P '
7439-85-6 |Ironm 120 j__*___|P_
: 7439-92-1 |Lead 8.4({C F_
7439-95-4 |Magnesium 17.7(0| ____|P_
7439-96-5 |Manganege 1.2|BI % P_
7439-58-7 |Molybdenu 5.2(0]7 " |p”
7440-02-0 |Nickal 2.6(0 2
7440-09-7 |PotaesITh| T6.1\0| ____|P”
7782-49-2 |Selenium 22.5|U R
7440-22-4 |Silver 0.991{U P_
7440-23-5 [Sodium 233 (B|{ (8"
7440-24-6 [Strontium 1.3 T * 1P
7440-28-0 |Thalldum [T 39,40/ " 1P
17440-62-2 |Vanadium_ 2.0{u\——_—ip”
7440-66-§ |2inc pn— - - P S
Color Before: GREY Clarity Befora: i__ | _ Texture: COARSE
Color After: COLORLESS Clarity After: _ "' Arcifacts:
Comments: JREPTL I 'Tf<7 c
- [Romm gl @ur—.@_ NzE
FORM I - IN -_L_g ‘
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SW - 846 ¢

1 CLIENT ID NO,
INORGANIC ANALYSES DATA SHEET

, 023902
' Lab Name: L.A.S. Contract: ROCKY_FLAT
Lab Code: LOCK___ Case No.: 810RFW SAS No.: SDG No.: L2608S
Matrix (soil/water): SOIL_ Lab Sample ID: L2608-4
Level (low/med): LOW__ Date Received: 08/10/94
¥ Sclids: 100.0 . 3 T
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7429-90-5 |ATuminum_ 7510 _ F_
7440~36-0 Antlmony _ NR
7440-38-2 |Arsenic__ 61.8{U | P_
7440~39-3 !|Barium 73.2{_ P
7440-41-7 |Beryllium 0.42!B P_
7440-43-9 |Cadmium 0.80(T P
7440-70-2 |Calcium _ 29700 _ P <22>
7440-47-3 |Chromium_ 8.2 P
7440-48-4 |[Cobalt B 3.0(B P_
7440-50-8 {Copper_ - o 50,8 P_ <£;>
7439-89-6 |Iron 11600|” P ﬁ
7439-92-1 |Lead 55.0|_ P_
7439-95-4 |Magnesium 2160 p_ f
7438-96-5 |Manganese 144 _ P_
7439-97-6 |Mercury .| . 0.06(_ AV
7440-02-0 (Nickel 14.2|" P_
7440-09-7 |PotassIum 1330 P_
7782-49-2 |Selenium 0.78|B|_W F_
7440-22-4 |Silver 1,410 P_
7440-23-5 |Sodium 1720 P_
7440-28-0 |(Thallitim_ 0.80(T F_
7440-62-2 (Vanadium_ 12.5¢_ p_
7440-66-6 '|2inc__° - 62,0] P_
Color Before: GREY gv.: Clarity Before° Texture: COURSE
Color After: YELLOW____ Clarlty Afterx . Artifacts:

Ceu .-

Comments:
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1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHZET

947022701
Lab Name: L.A.S. Contract: ROCKY _PLAT

Lab Code: LOCK__ Caze No.: 61SRFH Sa8 No.:
Matrix (soil/water): SOIL_

8DG No.: L3134S
Lab Ssample ID: L2134-8

Lavel (low/med); LOW__ Date Recaived: 06/15/94
% BSolids: 100.0 .
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |[Concentration|C| Q M
7425-30-5 {XTuninum_ 4550 {_* P
7440-26-0 |Antimony 6.8{0 -
7440-38-2 |Arsenic_ 17.31U P_
7440-39-3 |Barium §9.0| |—/——|»”
7440-41-7 [Beryllium 0,318 )
7440-43-9 {Cadmivm 0.81(0| | P_
7440-70-2 (Caleium 7340} _1__* P_
7440-47-3 |Chromium_ 6.5 o
7440-48-4 |Cobkalt 2.7 P_
7440-50-8 {Copper Z4.8] P
7439-89-6 {Izron 4340 (¥ P
7439-92-1 |Lead 35,1 _ P_
- 7439-95-4 {Magnesium 1460 _ P

7439-96-5 [Manganese 120 _x P_
7439-98-7 |Molybdenu 5.2|0 |
7440-02-0 {Nickel 7.3|B P
7440-09-7 |{Potagsium 12580 P_
7782-45-2 |Selenium 22,801 |p_
7440-22-4 |8ilver 1.0/0 P
7440-23+5 |Bodium I3s0| | |P_
7440-24-6 |Strontium 34.7| 7| T F__{¥_
7440-28-0 {Thallium_ 101|T P
7440-62-2 }(Vanadium_ 10.4{_ P_
7440-66-6 |Zinc T 43.94” P_

Color Before: BLACK Clarity Befors: Texture:  COARSE

Color After:  YELIOW Clarity After: Artifacts: YES

Comments : ZL/ _ E; 67 -
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Lah Rama:
Lab Code:

L.A.8.
LOCK

Case No.: 61S5RFW

Matrix (soil/water): SOIL_

Level (low/mad):

Y Solids:

Color Before:
Calox After:

LOW

100.0
Concentration Units (ug/L or mg/kg dry weight): M3/XG

v

1 .
INORGANIC ANALYSRS DATA SEEET

Contract: ROGKY_FLAT

SAS KRo.:

{1~ czzeNT @ NO.

947023101

SDG No.: L2134§
Lab Sample ID: L2134-11_
pate Received:s 06/15/34

CAS No. Analyte |Concentrationi|Ci{ Q

- Auzinum_ 1330 _|_°*
7440- 36 ¢ |Antimony™ 13.3
7440-38-2 jArsenic 17.21¢
7440-39-3 |Barium 21.3{8(______
e | e ——
74 um .
7440-70-2 |Calelum _ 2000 _{—
7440-47-3 |Chromium_ 4.5
7440-50-8 | Goppes | M f—
74 : e N
7439-83-6 Iggg 10500 1 ¥
7438-92-1 |Laad 77|l T
7439-55-4 |Magnesium 47518
7439-56-5 |Manganese| ____ 178| | ¥
7439-98-7 |Molybdenu| _ 5.2{U —
7440-02-0 |Nic 4.1{B
7440-09-7 |Potasalum|_ _ 227{B{___
7782-49-2 |Selanium |—__ 22.6(U
7440-22-4 |8ilver 1.0010
7440-23-5 |Sodium 3141B
7440-24-6 |Strontium 9.9\ {—_*_
e (malie B ——

anadium .

7440-66+6 |Zinc 14.4|
BROWN - Clarity Bafore:
COLORLESS Clarity After:

¢ £8s A/ch‘ j 723 CL/VC

tritrrerertrirrirad

l "Ul'dl'ﬁl'd'd'd\ﬂ'd'd'd'd'd'd’d'd'd‘(l'd"d'ﬂ'd"d"dl'vl 4

Taxture:

Artifactsas

MEDIUM
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g
1 CLIBNT ID NO.
INORGANIC ANALYSBS DATA SHERET

S4T0223601

Lab Nama: L.A.8.
Lab Code: LOCK__ Cxse No.:
Matrix (soll/water): SOIL_

615REW

Contryact: ROCKY_PLAT

8AS No.:

8D@ No.:

L21348

Lab Sample ID: L3134-7
Date Recaived: 06/15/94

Level (lcw/mad): LOW__
¥ Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CR8 No. Analyte |Concentrationi{C{ Q M
~30-5 (Aluminum_ 1115 |+ )2
7440-36-0 |Antimony 8.8(E . b
7440-38-2 [Armenic_ _|__ i7.3|0 . P_
7440-39-3 |(Barium 12.7|B P_
7440-41-7 |BexyllIum 0.20(Ul |
7440-43-9 (Cadmium 0.80|U0|_____|P_
7440-70-2 {Caleium _ 36704 _|__* P_
7440-47-3 |Chromium_ 2.3 P_
7440-48-4 |[Cobalt 2,2{0 P_
7440-50-8 |Copper 4.518|_____|P_
7439-89-6 |Iron 37301 _|__*___|P_
7439-92-1 |Lead 10.8 P_
. 7435-95-4 |Magnesium 374|8 P
7433-56+-5 |Manganaese| __ _  37.4| | F___|P_
7435-98-7 |Molybdenu 5.2|0 P_
7440-02-0 [Nickel [ 2.6{0|____ __|EC
7440-05-7 {Potassium 351|8 P_
7782-45-3 |Selenium | 223.7|U{______|P_
7440-22-4 |8ilver | 1,0|T P
7440-23-5 |Bodium 262|B|_____|®P_
7440-24-6 |8troptium 8.0| |__*% P_
7440-28-0 |Thallium 100{Q| — T|F”
7440-62-2 |Vanadium 6§.5{B P_
7440-66-6 |Zinc 16.5{_ P_
Color Before: BROWN Clarity Befors: Texture: MEDIUM
Color Afiers COLORLEES Clarity Aftexr: "Artifacts:

Fomment®t lirrw 7 7;64574‘&

FPORM I -~

he. g

NG R



BW - B4
. H e
INORGANIC AKALYSRES DATA SHERT

94T023201
Lab Name: L.A,8. Contract: ROCKY FLAT
Lab Code: LOCK__ Casa No.: 61XRPW BAS No.: 8DG No.: L2134S
Matyix (soil/water): SOIL_ Lab Sample ID: L2134-12_
Lavel (low/med): - LOW__ Date Receives: 06/15/54
% Solids: 100.0 '
Concentration Units (ug/L or mg/kg dry weight) s MG/KG
. |CAS No. Analytse |Concentratien|C 'Q M

7Z32§-90-5 |Aluminum_ 300 "~ )

7440-36-0 |Antimony_ 8.8|8 1P

7440-38-2 |Avsenic__j____ 17.3|U P_

7440-39-3 {Bardum —__|T 14, 5 B 1P

7440-41-7 |Berylliium o.20{0{_____{P_

7440-43-9 |Cadmium__ 0.80)0j____ P

7440-70-2 |[Caleium 130 _| ¥ ____ip"

7440-47-3 |Chromium_ . 3,3 P

iy (e ¢ 2

44 - - Q: Rl — —

7439-89-6 oo 73107 P~

7438-92-1 |Lead 18.8 b

7435-95-4 |Magnesium 410|B|__ " jp_

7439-96-5 (Manganase T1.41 | __* P_

7439-98-7 |Molybdenu 5.2|0 P_

7440-02-0 |Ni 4.1|B1T____ip_

7440-09-7 (Potassium : 331i8B P_

7782-49-2 |Selenium 22.7|0 P_

7440-22-4 {gilver, 1.0|U P_

7440-23-5 |Sodium 151|B{_____ |P_

7440-24-6 |Strontium 9.6y | * P

7440-28-0 |Thallium 1010 P

7440-62-2 |[Vanadium_ 8.3|B P_

7440-66-6 |Zinc A * % N M
Color Before: BROWN Clarity Before: Texture:
Coloxr After: COLORLESS Artifactsi

Conments:

Clarity After:
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- Lab Name:

L'A.S’
Lab Code: LOCK__

Case No.:

Matrix (soil/water): SOIL_

810RFW

SW - 846
1

INORGANIC ANALYSES DATA SHEET

Contract: ROCKY_FLAT

SAS No.:

CLIENT ID NO,

Cc024402

SDG No.:s

L2608s8

Lab Sample ID: L2608-3
Date Received: 08/10/%4

Level (low/med): LOW__
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): MG/RG

CAS No. Analyte |Concentration|C| @ M
7429-90-5 |Aluminum 8050 |_ P_
7440-36-0 |Antimony_ NR
7440-38-2 |Arsenic_ ~_61.4|U B_
7440-39-3 [Barium 74.31 1P
7440-41-7 |[Beryllium 0.38(B P_
7440-43-9 |Cadmium__ 0.79|U{______|P_
7440-70-2 |Calcium__|: _ P
7440-47-3 |Chromium_ 10.9|7|——|e" ﬁ
7440-48-4 |Cobalt 5.1|B)_____{P_
7440-50-8 |Copper_: - ce b e GL.81 B_ cﬁfb
7439-89-6 |Iron 8200 _ P_
7439-92-1 {Lead 17.0(U P_
7439-95-4 |Magnesium - e 2540 L {P_
7439-96-5 |Manganese|_____ 116| | lP—
7439-97-6 |Mercury. -|: - 10.05|U ).\
7440-02-0 |[Nickel 7.0/B|____|p_
7440-09-7 |Potassium 1640 _ P_
7782-49-2 |Selenium_ 0.60|U F_
7440-22-4 |Silver 1.4|UlT_____|P”
7440-23-5 |Sodium 566 |B P
7440-28-0 {Thallium_ 0.80|U F_
7440-62-2 |Vanadium_ 15.9{_ =l
7440-66-6 |Zine. | | .. . .18.6{_|_____|P_

Color Before: GREY . Clarity Before: Texture: FINE__

Color After: COLORLESS | - - Clarity After:. . Artifacts:

Comments : e i e

Horew 2 7;?23 77

g (47&( K/i
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 SW - 846 yuu

CLIENT ID NO.

1
INORGANIC ANALYSES DATR SHERT
54T022801

Lab Name: L,A,.8.
Lab Code; 1OCX

Contract: ROCXY_FLAT

Casg No.: 615RFW SAS NQ.i

8DG No,: L21348

Matrix (soil/water): SO0IL_ Lab Sample ID: L3134-9
Level (low/med): LOW__ Date Received: 06/15/94
¥ Solids: 100.0 : _
Concentration Units (ug/L or mg/kg dzy weight)s M3/KG
CAS No. Analyte |Concentration|C| Q M
-90-5 |Xlumiznum_ 780 |+ |¥_
7440-36-0 |Antimony 6.8|0|__ — |¥_
7440-38-3 |Arsenic_ I7.1{U P_
7440-39.3 |Barium _ | 23.7|B P
7440-41-7 {Bexyllium 0.20{U P_
7440-43-9 |Cadmium _ 0.80jU| _—____I¥_
7440-70-2 |Calcium__ 3210 _|TF___|p_
17440-47+3 [Chromium 2.8 P_
7440-50-8 |Coppes Sl
0-50- ez . -
7433-89-6 Iggg I530({ | ¥ P
7439-92-1 |Lead 25.3 P_
7435-95-4 |Magnesium 569|B| ______ |P_
7439-96-5 (Manganese 8,1 | * P
7439-88-7. |Melybdenu| —— 5.2{T|— P
7440-02-0 |Nickel 4.6(B P
7440-03-7 |Potagsitm 427({B P_
7782-49~2 (Selenium 22.5{U P_
7440-22-4 |8ilver 0.891U P_
7440-23-5 |Sodium 346|B -
7440-24-6 |8tromtium{_______ I1.5| |__¥ P
7440-28-0 {Thallium 59.4{0 P_
7440-62-2 |Vagadium | 7.7|B|______}P_
7440-66-6 |Zinc e 71 ¥
Color Before: BROWN Clarity Bafore: Texture: MEDIWM
Color After: . COLORLESS Clarity After: Artifacts:

Coments:

. C(_Amg/tz fgc_’vﬂ/éa z‘—ﬁ%ﬂxzc
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CLIRBNT ID XO,

* ——

g
INORGANIC ANALYSBS DATA SHBET

54T022301
Contract: ROCKY_FLAT

Cage No.: 61lB5RPW B8AS No_.:

Lab Name: L.A.S.
1ab Code: LOCK__

8DG No,: L21348

Matrix (solil/water): SOIL_ Lab Sample ID: L2134-5
Level (low/med):  LOW__ Dats Raceived: 06/15/94
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): m/KG
cas No, Analyte [Concentration|C M
7435-30-% |Aluminum_ B25{ | __* P
7440-36-0 [Antimony” 6.8(0 2
7440-38-2 |Armenic — 17.3{U P
7440-39-3 |Barium 18 5|8 P_
7440-41-7 |Berylllum L0lu| e
7440-43-9 |Cadnium —0 111 e—
7440-70-2 |Calcium _ —""‘71700 |l
7440-47-3 |Chromium_ 2,3 : B_
7440-48-4 |Copalt | —2.2{0|T_{¥”
7440-50-8 |Copper 2.3|B P_
7439-89-6 |Iron 2560 | *___|P_
i e |
7439-95- esium ' =
7439-96-5 Maggan“e g.11 1 P_
17439-98-7 |Molybdenu 5.210 P
7440-02+0 {Nickel 2.6\U|—__|®”
7440-05-7 |PotassItm|_____ 97.1|U —|P”
7782-49-2 [Selenium 22.7{U P
7440-22-4 Béézer % g U g_
7440-23-5 um 38|B ~
7440-24-6 Stronti"‘ T —7s.8| |TF P
7440-28-0 |Thallium_ 100{0| " T TipT
7440-62-2 |Vanadium_ T1.5{_ P_
7440-66-6 |[Zinc 13.3 _ P_
Color Befoxre: BROWN Clarity Before: Taxtura: COARSE
Color After: COLORLESS Artifacts:

Comments:

Clarity After:
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Lab Kama:

s
INORGANIC ANALYSES DATA SHEBT

o - o od e

Tt

K et  wo.

94T023301

|

L.A,S. Contract: ROCKY_FLAT
Lab Code: LOCE__ Case No,: 615RFW  8AS No.3 8DG No.: L31348
Matrix (soil/water): SOIL_ Lab Sample ID: L2134-1
Level (low/med): LOW__ Date Received: 06/15/94
¥ Solids: 100.0 .. '
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No, Analyte |Concentratiom{c| Q@ (M

7425-50-8 | Alumdinum_ 18500} |_¥__ P

7440-36-0 {Antimony 6.918 N -

7440-38-2 |Arsenic "|T  —— Z2.5| |7 )P

7440-39-3 |Bazium 191{ 7|

7440-41-7 |Bazyllitm . 1.1_ F_

7440-43-9 |Cadmium 1.0 {e”

7440-70-2 |Caleium | T8300|"|__ ¥ |P_

7440-47-3 |Chromium 28.8 P_

7440-48-4 |Cobalt 8.8|5 P

7440-50-8 |Copper 45.6] _ BP_

7439-89-6 |Iron 18500{ {__*___|P_

7439-95-4 |Magnaal 4570 |-l ——| &

-95- gnesium - —

7439-96-5 Mangatnesa 424 || # P_

7439-98-7 |Molybdenu 5.2{C P

7440-02-0 |Nickel — Z7.3|_|____{p”

7440-09-7 |Potassium 4080 P_

7782~49-2 |(Selenium 22.7(80 P_

7440-22-4 |8ilver 1.0|U P_

7440-23-5 (Scdium 1220} _ ?_

7440-24-6 !Strontium 73.9| j__* P_

7440-28-0 jThallium_ 100(T -

7440-62-2 |Vanadium 30.91 P

7440-66-6 |Zinc 137|7|___—|p”
Color Befora: GREY Clarity Before: Textura: COARSE
Color After:  YELLOW Clarity After: Artifacts: |
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Contract: ROCKY FLAT

Case Nc.: 615RFW A8 NoO.s

Lab Nama: L.A.8.
Lab Codae: LOCX__
Matrix (soil/water): 80IL_

BDG No.: L21348
Lah Sample ID: L2134-3
Date Received: 06/15/94

Clarity Before:

Level (low/med): - .LOW__
% Solids: I 100,0 -
Concentzation Units (ug/L or mg/kg dry welght): MG/RG
"|CAg No. Analyte |[Concentration|C| Q M
7425-30-5 | KIumioua, iy o0 I DN -
7440-36-0 |Antimony 13,5 ” p_
7440-38-2 |Arsanic 17.2\9 " |®”
7440-39-3 |Barium 241|_ =
7440-41-7 {Beryllium 1.5} _ P_
7440-43-9 |Cadmium 1.1{” R
7440-70-2 [Caledum |~ — 22300 | ¥ " |PF_
7440-47-3 |Chromium 34.4 P
7440-48.-: gobalt ng B g_
7440-50- oppex 1 P —
7439-89-6 Tren 22600 (% {P_
7438-92-1 |Lead 111" P
7439-95-4 {Magnesium Z630|_ | |P
7439-96-5 [Manganese 22|~ | ¥ |¢"
7435-38-7 {Molybdenu 5.2{0 P
7440-02-0 |Nickel [T 32,.9| | |P_
7440-09-7 |Potassium 5260 P_
7782-49-2 [Selenium 22,60 |2”
7440-22-4 |8ilver 1.0{0 P
7440-23-5 {Sodium 2840] | IP"
7440-24-6 |StrontIum 83.2| | * P_
7440-28-0 |Thallium_ 100 {0} p”
7440-62+-2 |[Vanadium 4.5 _ P
7440-66-6 }3inc 1621 | P

Texture: COARSE

Colozr Befcre: BLACK
Color Aftar:  YRLLOW.
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Contract: ROCKY_FLAT
Cage No.! E15RFW BAS }io.:

Lab Name: L.A.S.__
Dab Code: LOCK __
Matrix (moil/watex): SOIL_

sDG No.: L2134S
Lab Sample IDt L2134-15__
pate Received: 06/15/94

Level' (low/med): TOW__
% Solids: 100.0 :
Concentration Units (ug/L or mg/xg dry weight): MI/XG
Cas No. Analyte ConcentrationiC{ ©Q N
=30-% | Aluminam_ 21300 _|__* B
4447-36-0 |Antimony | 11.5|E — "
5440-38-3 |Arsenic _|___ __17.3/U P
7440-39-3 |Barium (T 218} — ¥
7440-43-7 | BemylLIR 14\~ ———|5~
«43- um 1. . _
7640-70-3 |Caleiun | =390 |-\ — |3~
-4 "3 um ] —
Taa0 a8t | e — P e et -
-50- er 4 - -
7439-89-6 |Iron 71300| 7| ¥ ___|F_
7439-92-1 |Lead_ 93.3| 7| T I¥C
7439-55-4 |[Magnesium 5310|" P
-~ 74359-96-5 |[Manganese 458|7| ¥ B
7438-98-7 |Molybdenu 5.2|C P
/ 7440-02-0 |Nickel —50.8|_|—______|P_
7440-09-7 |Potassium 4550 P_
- 7982-49-2 |Selenium | 22.7\0 S b
7440-232+4 |8ilver 1.0}0 P
7840-23-5 |Sodiwm | _1990{ P
: 7440-24-6 |Strontium 79,5 7| ¥ P_
! 7440-28-0 |Thalldum |~ 100 hif R
‘ . 7440-62-2 |vanadium 36.7|_ P_
7440-66-6 |Zinc ik 31 bl e b
. Color Beforet ' BLACK Clarity Before: Texture: COARSE
' Color After:  YELIOW Clarity After: Artifacts:
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